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ABSTRACT 



The present invention relates to an apparatus and a 
method for the withdrawal of placental blood from an 
umbilical cord vein. More specifically, the apparatus 
has a valve housing and a valve member. A needle is 
attached to a first port in the valve housing and a blood 
collection bag is attached to a second port in the valve 
housing. Additionally, a first syringe is attached to a 
third port, and a second syringe is attached to a fourth 
port. When the plunger on the first syringe is with- 
drawn it causes blood to flow from the umbilical vein 
through the needle and into the syringe. The valve 
member is then rotated, thereby sealing the needle from 
the blood collection bag and the syringes. Subsequently, 
the plunger in the second syringe, which contains an 
anticoagulant, is pressed. This causes the anticoagulant 
to mix with the blood. The blood is then stored ufthe^ 
attached storage bag. 

20 Claims, 5 Drawing Sheets 
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Anderson et al., Retrieval of Placental Blood From the 
METHOD AND APPARATUS FOR PLACENTAL Umbilical Vein to Determine Volume, Sterility, and Pres- 
BLOOD COLLECTION ence of Clot Formation, 146 AJDC 36-39 (January 

1992). This bacterial contamination is usually a result of 
TECHNICAL FIELD 5 organisms that are on the surface of the umbilical vein. 

The present invention relates generally to a method As described below, elements of the present inven- 
and apparatus for the purpose of withdrawal of the tion m unique and different from the existing prior art 
placental blood from an umbilical vessel (artery or vein) devices in light of the recognition of limitations as enu- 
prior to the delivery of the placenta and under sterile merated above. 

conditions and more particularly to a method and appa- 10 The elimination of bacterial contamination of the 
ratus which will also permit the anticoagulation of the placental blood* the need to minimi ze tissue damage by 
placental blood, identification of the placental blood external forces such as pressure, and the need to prop- 
volume, and its storage. erly anti coagulate the placental blood are critical if 

placental blood is to be used at a later date. The longer 
BACKGROUND 1 5 a placenta is exposed to the birth canal after the delivery 

Autologous transfusion, that is blood taken from an of the infant, and the more manipulation it undergoes 
individual and given back to that same individual at a during the delivery process or later in a mechanical 
later time, is a common practice in several surgical device, the greater the risk for the above complications 
specialties. Examples include cardiovascular and ortho- to occur. The present invention is an improvement over 
pedic surgery. In an emergency setting, this process has 20 the Knippscheer et al. device (U.S. Pat. No. 5,053,025) 
also been used in the neonatal or newborn population. because it is designated to allow withdrawal of the 
The interest in finding options to the use of homologous placental blood from the umbilical vessel immediately 
bank blood for the transfusion of premature infants has after the delivery of the infant and before the delivery 
increased in recent years. An estimated 38,000 prema- or manipulation of the placenta while it still resides 
ture neonates at or below 1500 grams birth weight are 25 witllin ^ uterus i n addition, the present invention uses 
born annually in the United States. Eighty percent of ^ umbilical cord holder to position the umbilical ves- 
these neonates will require multiple red cell transfu- ^ allowing the proper cleansing of its surface and the 
sions. sterile withdrawal of the placental blood. Unlike the 

One researcher has calculated that multitransfused present invention, Knippscheer et al. allows the placen- 
infants are typically exposed to eight different donors. 30 ^ bJood ^ « drain » from ^ t contamination end of the 
Sacher, Transfus Med Rev 1989;3;39-54. Another re- ^ placemal ^ 

searcher has conducted two ^rent ^studijK each of ^ esect mvention ^ mclude s a valve system 
which has determined that 9.5% and 6.2%, respec- ^ tor to serially remove placental 

tively, of mfants who revive a traiistoion ac^y ^ J£ appropriate volume and type 

"2?™ ^p** blood - , StrauSS ' T ?nsfusion 35 ofanticoa ^ aQt ^ transfo that mixture to an appro- 
1989;26:419-22. Concern over theexposure of this pop- ^^££a ^ a closed steri l e system and 

ulation of sick neonates to infectious agents such as P T\2 *. fl11 . , mrt rio« k u ih» nn^™tnr Thk 
HIV; CMV; and Hep A, B and C, have led to the inter- ^ ^echamcal motion by the op^or. Th* 

a multi-bag storage system, using recombinant erythro- able to mu the proper amount of anucoam^ant with the 
poietin to stimulate the neonateTown marrow to manu- volume of placenUl blood that is present The manu- 
facture red cells, and using autologous placental blood 45 ktion of the withdrawal system must be : minimal orthe 
harvested at the time of delivery. operator will inadvertenUy withdraw the needle from 
The use of placental blood is promising because the the umbilical vessel allowing loss or contamination of 
placenta can provide an adequate volume of blood for the placental blood. The combination of an umbilical 
at least one 10 ml/kg transfusion in 87% of the cases. cord holder and the valve system in the present inven- 
Sanford Anderson et al., Retrieval of Placental Blood 50 tion addresses these issues. 

From the Umbilical Vein to Determine Volume, Sterility. The present invention is « >mprovement over 

and Presence of Clot Formation, 146 AJDC 36-39 (Janu- Stone's device U.S. Pat No. 5,059,168) because of its 

ary 1992). In addition to the possible use of placental use of the umbiucal cord holder, and the fact that the 

blood for autologous transfusions, researchers are also syringe must be in line with the axis of the umbilical 

exploring potential uses of specific elements of placental 55 vessel to allow one operator to carry out the operation 

blood, e.g., removal of the white blood cells for storage of the placental blood withdrawal, 

and possible administration to the patient or a relative in Hamilton (U.S. Pat No. 3,344,785) and Clarke (U.S. 

the future as an alternative to a bone marrow transplant Pat No. 4,447,235) both disclose the use of a simple 

The use of placental blood has had the following three way stopcock system which is not sufficient to 

limitations: safety of removal; sterility of the blood upon 60 allow the withdrawal of the placental blood, the admix- 

removal and storage; anticoagulation of the blood with ture of the appropriate anticoagulant, and the transfer of 

the appropriate agent in time to prevent clotting of the that mixture to a storage bag all within a closed sterile 

specimens; minimizing trauma to the placenta and cord system. 

to limit the tissue damage and release of cell contents SUMMARY 
which might contaminate the placental blood; and effi- 65 

ciency of removal of the blood from the umbilical ves- The present invention is an apparatus and method for 

sel. In fact, placental blood that is used for transfusion the withdrawal of placental blood. It is advantageous 

has a bacterial contamination rate of 12%. Sanford because h minimizes the risk of contaminating the pla- 
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cental blood. More particularly, the present invention wherein like reference numerals represent like parts and 
has a valve housing having an outer periphery and an assemblies throughout the several views, 
inner cavity. The valve housing has a first, second, Referring now to the figures, there is illustrated pre- 
third, and fourth channel all having outer ports and ferred embodiments of the apparatus fox placental blood 
inner ports, the outer ports proximate the outer periph- 5 collection that includes the principles of the present 
ery and the inner ports proximate the inner cavity. A invention. The apparatus includes a valve 1 that is gen- 
valve member is positioned for movement within the erally shown in FIGS. 1-5. The valve includes a hous- 
inner cavity and there are means for moving the valve ing 2 that has a central cavity 3 that is cylindrical in 
member to a plurality of positions. shape and has a single open end 50. The housing has a 
A further embodiment of the present invention has an 10 first channel 4 that has an outer port 4a and an inner 
umbilical cord holder having a curved trough. The port 46, a second channel 5 that has an outer port Sc and 
curved trough has a first end, a second end, an open top, an inner port 56, a third channel 6 that has an outer port 
and a bottom surface. The curved trough is needle resis- ^ m $ ^ inner port 66, and a fourth channel 7 that has 
tant and sized to hold an umbilical cord. The umbilical m outer port j a ^ ^ inner port 7^. Outer ports 4a, 5a, 
cord holder further has a stem having first and second 15 6a, and 7a all have threads, not shown, capable of re- 
ends, the first end operably connected to the bottom ceiving mating threads or flanges that are located on 
surface of the curved trough. A clamp is operably con- syringes, one-way valves, needles, or an orifice on a 
nected to one end of the curved trough. The clamp is blood storagc bag. Alternately, the components may be 
capable on constricting a region of the umbilical cord so or otherwise secured to the outer ports, 
that fluid cannot pass through the constricted region. 20 g ^ within cavity 3 and has a diameter 
The umbilical cord holder may further include a second that h sug htiy smaller than the diameter of the cavity 3 
clamp operably connected to the second end of the ^ that disk 8 may rotate. Disk 8 has a fifth channel 9 
curved trough. The second clamp is also capable of ^ ^ a T configuration and three ports 9a, 9b, and 9c. 
constricting a region of the umbilical cord so that fluid M $hown m nGS 2 afld 3 ^ flfth channel 9 ^ ori . 

cannot pass through the consmctedre^on. t 25 ented in the disk 8 so that when the disk 8 is in a first 

Tlic method of withdrawing Wood from a pkcenta ^ ^ ^ ^ ^ 9b ^ 

mcludes the foUowmg steps. A needle resistant trough is ^ ^ ^ 9c J£ ^ ^ ^ 
placed m a first hand. An umbihcal cord is then placed also includes sixih channel 10 that has two ports 

on the trough and the cut end of the umbilical cord is 

clamped. Cleansing of the cord is ther > carri<rf out with 30 ^ ^ ^ shown ^ 

E ^SPT T^T^.C^S,^ FIG- 4, sixth channel 10 is orientedso that ports 10c and 

the blood collection device is inserted into the umbilical ■ , _ *V ^, , w nnA 

cord while holding a blood collection device in a sec- 10 * n f c < wUh ™ er ^ lb respectively and 

ond hand. THe blood collection device is operated with P?<* * * «■ 9 T^^Z7rTZ^ £ 

the second hand in order to withdraw blood into a 35 56 and 66. When me disk 8 * in the first posiUoa *e 

collection syringe. Anticoagulant is then added to the sixth channel 10 is not in fluid commum <^on with Ae 

collection springe by usVof the second hand, and the fourth channel 7 or the third channel 6. When the disk 

blood from the collection syringe is transferred to a « » » * e P°»*» ^1^°^ ^i, ,k h 

storage bag by operation of the second hand. communication with the fourth channel 7 and the tfnrd 

e & ' *^ 4$ channel 6. In this second position, the fifth channel 9 is 

DESCRIPTION OF THE DRAWINGS not in fluid communication with the first channel 4, the 

FIG. 1 is a perspective view of the system and ^nd ctael 5, or the third channel 6. Finally, disk 8 

method for withdraw^g placental blood. has • shaft " c f ***** "P« dls * 8 

FIG. 2 is an exploded view of the valve with hidden dong its axis. The valve 1 has a plate 12 that covers the 

lines showing the channels. 45 cavity 3 and secures the disk 8 within the cavity 3. The 

FIG. 3 is a top elevational view of the valve with the plate 12 has a hole 13 through which shaft 11 extends 

dish in its first position and a break out showing the dish from disk 8. Handle 14 is attached to shaft 11 by screw 

and some channels and hidden lines showing the disk 15 so that disk 8 rotates as handle 14 is moved from one 

and some channels. position to another. Plate 12 is attached to housing 2 by 

FIG. 4 is a top elevational view of the valve with the 50 screws 16a, 166, 16c, and 16a\ 

dish in its second position and a break out showing the As shown in FIG. 1, one-way valve 51 is connected 

disk and some channels and hidden lines showing the between outer port 4a and needle 60. One-way valve 51 

disk and some channels. is oriented so that fluid may flow from needle 60 into 

FIG. 5 is a side elevational view of the valve along channel 4, but fluid may not flow from channel 4 back 

lines 5—5 as shown in FIG. 3 with hidden lines showing 55 through needle 60. Needle 60 is attached to one-way 

the disk and channels. valve 51 by means of threads. In turn, one-way valve 51 

FIG. 6 is a perspective view of the umbilical cord is attached to port 4a by means of threads. A second 

holder, one-way valve 52 is connected between outer port 5a 

FIG. 7 is a top elevational view of an alternative and storage bag 62 which is for storing a blood and 

embodiment of the valve with hidden lines showing the 60 anticoagulant mixture. One-way valve 52 is oriented so 

disk and channels. that fluid may flow into the storage bag 62, but fluid 

FIG. 8 is a side elevational view of the alternative may not flow from the storage bag 62 back into channel 

embodiment of the valve with hidden lines showing the 5. Storage bag 62 has a tube 65 that fits around a port on 

disk and channels. one-way valve 52. In turn, one-way valve 52 is attached 

65 to outer port 5a by means of threads. Preferably, one- 

DET AILED DESCRIPTION way valves 51 and 52 are model number BC- 1000 manu- 

A preferred embodiment of the invention will be factured by Burron Medical, Inc. of 824 12th Avenue, 

described in detail with reference to the drawing, Bethlehem, Pa. 18018 and needle 60 is model number 
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5199 manufactured by Becton Dickenson and Company 
of Rutherford, N.J. 07070. 

Finally, blood collection syringe 53 is attached to 
outer port 6a and anticoagulant syringe 54 is attached to 
outer port 7a. Blood collection syringe 53 and anticoag- 5 
ulant syringe 54 both include indicia of measurement 
66a and 66b, respectively. Additionally, blood collec- 
tion syringe 53 and anticoagulant syringe 54 include 
threads, not shown, that are capable of mating with the 
threads of outer ports 6a and 7c 10 

In FIG. 6, an umbilical cord holder is shown gener- 
ally as 20. The umbilical cord holder 20 has a curved 
trough 21 that has an open top 22. Curved trough 21 is 
made of a needle resistent material such as stainless 
steel, which can be sterilised. A flange 23 extends 15 
downward from the first end of the trough 21 and is 
attached by suitable means such as a weld. A shaft, not 
shown, extends outward from flange 23 and has a cap 
25. The shaft, not shown, and cap 25 are preferably a 
rivet that is easily secured to flange 23. Cut-end umbili- 20 
cal cord clamp 26 has a curved end 27 that snap locks 
around the shaft. Cut-end umbilical cord clamp 26 also 
has clamping portions 27a and 276. The inside surfaces 
of clamping portions 27a and 276 is lined with small 
ribs. Finally, clamp 26 has a fastener with a male end 25 
28a and a female end 286 mounted at the end of clamp- 
ing portion 27a and 276, respectively. The opposite end 
of the trough 21 has an identical clamping mechanism 
that is comprised of flange 29, uncut-end umbilical cord 
clamp 32, circular end 33, clamping portions 34a and 30 
346, male fastener 35a, and female fastener 356. This 
opposite end also has a rivet, not shown, that forms a 
shaft and a cap. Preferably, clamps 26 and 32 are model 
number 3 1-041 Cord Clamp manufactured by Qualtex, a 
division of De Royal Industries, Inc., of Powell, Tenn. 35 
37849. Stem 36 extends downward from trough 21 and 
is located at a distance from cut-end umbilical clamp 26 
and flange 23 sufficient to allow a person to insert their 
little finger between flange 23 and stem 36. 

As shown in FIG. 1, in order to collect placental 40 
blood, the umbilical cord holder 20 is placed in one 
hand 67 such that the stem 36 is located between the 
little and fourth fingers. The stem allows the umbilical 
cord holder 20 to be easily grasped and maneuvered. 
The other hand 71 is then available to clamp the umbili- 45 
cal cord 68 and manipulate the valve 1. The umbilical 
cord 68 is then placed in trough 21 so that the umbilical 
cord 68 extends from the placenta through uncut-end 
umbilical cord clamp 32, the trough 21, and the cut-end 
clamp 26. Clamping portions 27a and 276 of cut-end 50 
clamp 26 are then squeezed together so that male and 
female fasteners 28a and 286 secure together thereby 
restricting the umbilical cord. The umbilical cord is 
then cleansed by a suitable anti-bacterial agent. Needle 
60 is then inserted into a vein of the umbilical cord that 55 
is lying in trough 21. After needle 60 is inserted into the 
umbilical cord, the disk 8 must be oriented in its first 
position so that port 9a is aligned with inner port 46, 
port 96 is aligned with inner port 56, and port 9c is 
aligned with inner port 66. The plunger 69 of the blood 60 
collection syringe 53 is then withdrawn thereby causing 
blood to flow from the placenta through a vein in the 
umbilical cord, the needle 60, the one-way valve 51, the 
first channel 4, the fifth channel 9, the third channel 6, 
and into the blood collection syringe 53. Handle 14 is 65 
then turned so that disk 8 rotates into its second position 
and causes the fifth channel 9 to disengage and the sixth 
channel 10 to engage so that port 10a is aligned with 
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inner port 7a and port 106 is aligned with inner port 66. 
The plunger 70 on the anticoagulant syringe 54 is then 
depressed thereby causing the anticoagulant to flow 
from the anticoagulant syringe through the fourth chan- 
nel 7, through the sixth channel 10, through the third 
channel 6, and into the blood collecting syringe 53 
thereby causing the blood and the anticoagulant to mix. 

Handle 14 is then rotated in order to return disk 8 to 
its first position. As a result, ports 9c, 96, and 9a mate 
with inner ports 66, 56, and 46, respectively. The 
plunger 69 of the blood collection syringe 53 is then 
depressed, which causes the blood and anticoagulant 
mixture to flow through the third channel 6, through 
the fifth channel 9, through the second channel 5, 
through one-way valve 52, and into the storage bag 62. 
One-way valve 51 prevents the blood and anticoagulant 
mixture from flowing back through needle 60 into the 
umbilical cord 68. After the necessary amount of blood 
is withdrawn from the placenta, the uncut-end umbilical 
cord clamp 32 is closed. 

An alternative embodiment of disk 8 is represented in 
FIGS. 7 and 8. In this alternative embodiment, disk 8' 
has a fifth channel 40 with a first port 40a and a second 
port 406, a sixth channel 41 with a port 41a, a seventh 
channel 42 with a port 42a, and an eighth channel 43 
with a port 43a. The sixth channel 41, seventh channel 
42, and eighth channel 43 meet at junction 44 in the 
center of disk 8'. Thus, sixth channel 41, seventh chan- 
nel 42, and eighth channel 43 are all in fluid communica- 
tion with one another. As shown in FIG. 7, when the 
disk is in a first position, the fifth channel 40 is aligned 
with the first channel 4 and the third channel 6; thus 
port 40a mates with inner port 46, and port 406 mates 
with inner port 66. 

When the disk 8 is rotated into a second position, the 
sixth channel 41 is aligned with the second channel 5, 
the seventh channel 42 is aligned with the third channel 
6, and the eighth channel 43 is aligned with the fourth 
channel 7. In the second position, therefore, port 41a 
mates with inner port 56, port 42a mates with inner port 
66, and port 33a mates with inner port 76. 

Furthermore, in the alternative embodiment, one- 
way valve 51 is not required to be connected between 
port 4a and needle 60. In this instance, needle 60 is 
connected directly to outer port 4a by means of mating 
threads. However, one-way valve 55 is required to be 
connected between outer port 7a and anticoagulant 
syringe 54. One-way valve 55 is oriented so that it per- 
mits anticoagulant from the anticoagulant syringe 54 to 
flow into channel 7, but does not allow any fluid to flow 
from channel 7 into the anticoagulant syringe 54. In this 
instance, one-way valve 55 is attached to outer port 7a 
by means of mating threads. In turn, anticoagulant sy- 
ringe 54 is attached to one-way valve 55 by means of 
mating threads. 

When using the second embodiment, the umbilical 
cord 68 is initially placed in the holder 20 and the cut- 
end of the umbilical cord is clamped with cut-end clamp 
26 as previously described. Disk 8 is then oriented in its 
first position so that port 40a mates with inner port 46 
and point 406 mates with inner port 66. The blood is 
then withdrawn from the umbilical cord. After this is 
accomplished, handle 14 is moved so that the disk 8 
rotates into the second position thereby mating port 41a 
with inner port 76, port 42a with inner port 66, and port 
43a with inner port 56. The plunger 70 for the anticoag- 
ulant syringe is then depressed causing the anticoagu- 
lant to flow into the blood storage bag and the blood 
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collecting syringe S3. The plunger 69 of the blood col- 
lecting syringe 53 is then depressed thereby causing the 
blood to flow into the blood storage bag 62. One-way 
valve 55 prevents the blood and anticoagulant mixture 
from flowing back into anticoagulant syringe 54. 

While the invention has been described in conjunc- 
tion with a specific embodiment thereof, it is evident 
that different alternatives, modifications, and variations 
will be apparent to those skilled in the art in view of the 



4. The apparatus of claim 3, the apparatus further 
comprising means for mixing the blood with an antico- 
agulant 

5. The apparatus of claim 4 wherein the means for 
causing the blood to flow is a first syringe that is in fluid 
communication with the outer port of the third channel, 
the syringe capable of creating a vacuum. 

6. The apparatus of claim 5 wherein the means for 
mixing the blood with an anticoagulant is a second 
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foregoing description. Accordingly, the invention is not 1° syringe that is in fluid communication with the outer 

port of the fourth channel. 

7. The apparatus of claim 1 wherein the valve mem- 
ber has a first and a second position, the means for 
selectively placing comprising a fifth channel and a 
sixth channel, the fifth channel providing fluid commu- 
nication between the first channel and the third channel 
when the valve member is in the first position and the 
sixth channel providing fluid communication between 
the second channel, the third channel, and the fourth 
channel when the valve member is in the second posi- 
tion. 

8. The apparatus of claim 7 wherein the valve mem- 
ber is a disk that is rotatable to a plurality of positions 
within the cavity. 

9. The apparatus of claim 8 further comprising a 
handle generally connected to the disk so that the disk 
rotates when the handle is moved. 

10. The apparatus of claim 9 further comprising a 
one-way valve in fluid communication with the outer 
port of the fourth channel, the one-way valve permit- 
ting fluid to pass through the outer port and into the 
fourth channel. 

11. The apparatus of claim 10 the apparatus further 
comprising: 

a) a needle for withdrawing blood from the body, the 
needle in fluid communication with the outer port 
of the first channel; 

b) means for storing blood that is withdrawn from the 
body; 

c) means for causing the placental blood to flow from 
the needle and into the means for storing blood; 
and 

d) means for mixing the blood with an anticoagulant. 

12. The apparatus of claim 11 wherein the means for 
causing the blood to flow is a first syringe that is in fluid 
communication with the outer port of the third channel, 
the syringe capable of creating a vacuum. 

13. The apparatus of claim 12 wherein the means for 
mining the blood with an anticoagulant is a second 
syringe that is in fluid communication with the outer 
port of the fourth channel. 

14. The apparatus of claim 13 wherein the means for 
storing blood is a bag that is in fluid communication 
with the outer port of the second channel, the bag being 
detachable. 

15. An apparatus for the withdrawal of placental 
blood from an umbilical cord, the apparatus comprising: 

a) a valve housing having an outer periphery and an 
inner cavity; 

b) the valve bousing having a first channel having an 
outer port and an inner port, the outer port proxi- 
mate the outer periphery and an inner port proxi- 
mate the inner cavity; 

c) the valve housing having a second channel having 
an outer port and an inner port, the outer port 
proximate the outer periphery and an inner port 
proximate the inner cavity; 



limited to these embodiments or the use of elements 
having specific configurations and shapes as presented 
herein. 
1 claim: 

1. An apparatus for withdrawal of blood from a body, 
the apparatus comprising: 

a) a valve housing having an outer periphery and an 
inner cavity; 

b) the valve housing having a first channel having an 
outer port and an inner port, the outer port proxi- 
mate the outer periphery and the inner port proxi- 
mate the inner cavity; 

c) the valve housing having a second channel having 
an outer port and an inner port, the outer port 
proximate the outer periphery and the inner port 
proximate the inner cavity; 

d) the valve housing having a third channel having an 
outer port and an inner port, the outer port proxi- 
mate the outer periphery and the inner port proxi- 
mate the inner cavity; 

e) the valve housing having a fourth channel having 
an outer port and an inner port, the outer port 
proximate the outer periphery and the inner port 
proximate the inner cavity; 

0 a valve member positioned for movement within 
the inner cavity; 

g) means for moving the valve member to a plurality 
of positions; 

h) means for selectively placing the first, second, 40 
third, and fourth channels in fluid communication, 
wherein fluid is flowable through the first channel 

to the third channel, from the second channel to 
the third channel, or from the third channel to the 
fourth channel; and 

i) a needle for withdrawing blood from the body, the 
needle in fluid communication with the outer port 
of the first channel; 

j) a bag for storing blood, wherein the bag is in fluid 
communication with the outer port of the second 
channel, further wherein the bag is detachable; and 

k) means for causing the placental blood to flow from 
the needle and into the bag. 

2. The apparatus of claim 1 wherein the valve mem- 
ber has a first and a second position, the means for 55 
selectively placing comprising a fifth channel and a 
sixth channel, the fifth channel providing fluid commu- 
nication between the first channel, the second channel, 
and the third channel when the valve member is in the 
first position and the sixth channel providing fluid com- 60 
munication between the third channel and the fourth 
channel when the valve member is in the second posi- 
tion. 

3. The apparatus of claim 2 further comprising a 
one-way valve in fluid communication with the outer 65 
port of the first channel, the one-way valve permitting 
fluid to pass through the outer port and into the first 
channel. 
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d) the valve bousing having a third channel having an 
outer port and an inner port, the outer port proxi- 
mate the outer periphery and an inner port proxi- 
mate the inner cavity; 

e) the valve housing having a fourth channel having 5 
an outer port and an inner port, the outer port 
proximate the outer periphery and an inner port 
proximate the inner cavity; 

f) a disk positioned for movement within the inner 
cavity; 10 

g) means for moving the disk to a plurality of posi- 
tions; 

h) means within the disk for selectively placing the 
first, second, third, and fourth channels is fluid 
communication, wherein fluid is flowable through 15 
the first channel, from the second channel to the 
third channel, or fluid is flowable from the third 
channel to the fourth channel; 

i) an umbilical cord holder having a curved trough, 
the curved trough having a first end, a second end, 20 
an open top, and a bottom surface, the curved 
trough being needle resistant and sized to hold an 
umbilical cord; 

j) a stem having first and second ends, the first end 
operatively connected to the bottom surface of the 25 
curved trough, wherein the stem allows a user to 
hold and maneuver the umbilical cord holder dur- 
ing use; 

k) a first claim operably connected to the first end of 
the curved trough, the first clamp capable of con- 30 
stricting a region of the umbilical cord so that fluid 
cannot pass through the constricted region; and 

1) a second clamp operably connected to the second 
end of the curved trough, the second clamp capa- 
ble of constricting a region of the umbilical cord so 35 
that the fluid cannot pass through the constricted 
region. 

16. An apparatus for withdrawal of blood from a 
body, the apparatus comprising: 

a) a valve housing having an outer periphery and an 40 
inner cavity; 

b) the valve housing having a first channel having an 
outer port and an inner port, the outer port proxi- 
mate the outer periphery and the inner port proxi- 
mate the inner cavity; 45 

c) the valve housing having a second channel having 
an outer port and an inner port, the outer port 
proximate the outer periphery and the inner port 
proximate the inner cavity; 

d) the valve housing having a third channel having an 50 
outer port and an inner port, the outer port proxi- 



mate the outer periphery and the inner port proxi- 
mate the inner cavity; 

e) the valve housing having a fourth channel having 
an outer port and an inner port, the outer port 
proximate the outer periphery and the inner port 
proximate the inner cavity; 

f) a valve member positioned for movement within 
the inner cavity; 

g) means for moving the valve member to a plurality 
of positions; 

h) means for selectively placing the first, second, 
third, and fourth channels in fluid communication, 
wherein fluid is flowable through the first channel 
to the third channel, from the second channel to 
the third channel, or from the third channel to the 
fourth channel; and 

i) a needle for withdrawing blood from the body, the 
needle in fluid communication with the outer port 
of the first channel; 

j) a first syringe that is in fluid communication with 
the outer port of the third channel, the first syringe 
for causing the placental blood to flow from the 
needle and into the means for storing blood; and 

k) a second syringe that is in fluid communication 
with the outer port of the fourth channel, the sec- 
ond syringe for mixing the placental blood with an 
anticoagulant. 

17. The apparatus of claim 16 wherein the valve 
member has a first and a second position, the means for 
selectively placing comprising a fifth channel and a 
sixth channel, the fifth channel providing fluid commu- 
nication between the first channel, the second channel, 
and the third channel when the valve member is in the 
fist position and the sixth channel providing fluid com- 
munication between the third channel and the fourth 
channel when the valve member is in the second posi- 
tion. 

18. The apparatus of claim 17 further comprising a 
one-way valve in fluid communication with the outer 
port of the first channel, the one-way valve permitting 
fluid to pass through the outer port and into the first 
channel. 

19. The apparatus of claim 16 further comprising 
means for storing blood that is withdrawn from the 
body. 

20. The apparatus of claim 16 wherein the means for 
storing blood is a bag that is in fluid communication 
with the outer port of the second channel, the bag being 
detachable. 
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